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[OBJECT] 

This invention aims at providing the silicon 
wafer manufactured by the manufacturing 
method of the gettering wafer and said method 
of having a lamination defect generating 
nucleus. 
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[SUMMARY OF THE INVENTION] 

The silicon single crystal manufactured by the 
Czochralski method is hold 5 minutes or more 
at the temperature of 1250 or more degrees C 
to 1420 degrees C or less by the inert 
atmosphere or the oxidative atmosphere, and it 
cools to 1000 degrees C or less with the cooling 
rate n^NTioj^e than more than -1 degree C /min 
to -1000 degree C /min. 


[Effect] 

It is enabled to manufacture the silicon wafer 
which a high density lamination defect 
generating nucleus is formed inside a silicon 
crystal, and was excellent in the gettering power 
with above-mentioned heat treatment. 


[CLAIMS] 
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[CLAIM 1] 

Manufacturing method of a gettering wafer 
which has a lamination defect generating 
nucleus in the inside of the wafer characterized 
by cooling with the cooling rate more than -1 
degree C /min to -1000 degree C /min or less 
from the temperature of 1250 or more degrees 
C and 1420 degrees C or less by the inert 
atmosphere or the oxidative atmosphere after 
the silicon single crystal pulling by the 
Czochralski method. 
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[CLAIM 2] 

Silicon wafer manufactured by the method of 
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Claim 1. 


[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the silicon wafer 
manufactured by the manufacturing method of 
the gettering wafer which can raise the yield of 
a semiconductor device manufacturing process, 
and said method by making the defect inside a 
silicon wafer capture the pollution substance of 
heavy metal (it calling a gettering below). 


[0002] 

[PRIOR ART] 

In recent years, in connection with high 
integration of a semiconductor device, the 
malfunctioning by the contamination of heavy 
metal in a manufacturing process has been the 
big problem. For this reason a crystal defect is 
made intentional a back-side or an inside of the 
wafer, and the technique which carries out the 
gettering of the pollution substance of heavy 
metal to the defect has come to be used widely. 
A stacking fault is as used as one of the defects 
for this objective. Although the stacking fault 
was generated by heat-treating an oxidation 
etc. to the generating nucleus, conventionally, 
the generating nucleus of a stacking fault was 
made at the time of crystal production, or 
making to a back-side by damages, such as a 
sand blast, of it was only completed after slicing 
to a wafer. Since it is separated from the device 
production area in the wafer surface compared 
with the defect made inside the wafer, the 
stacking fault made by the back-side is inferior 
in the gettering power strength in this area, and 
the damage by the sand blast of a back-side 
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also becomes the cause made to generate a 
particle harmful to a semiconductor device 
process further. Although the stacking fault by 
the generating nucleus made on the other hand 
at the time of crystal production is excellent in 
gettering power strength in order to generate 
inside a wafer, it is not clear in the nucleus 
formation conditions at the time of crystal 
production, and it is difficult to manufacture 
stably a high density lamination defect 
generating nucleus. 
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[0003] 

Only the stacking fault using the generating 
nucleus by the damage of the back-side in 
which a capability is inferior as a gettering 
technique using the stacking fault is used for 
such a trouble. 
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[PROBLEM ADDRESSED] 

When using a stacking fault for a gettering as 
mentioned above, although there was a trouble 
that only the stacking fault of a wafer back-side 
could be used, by the conventional method, by 
making the generating nucleus of a stacking 
fault high density inside a wafer after crystal 
production, this invention solves this trouble and 
aims at providing the wafer which was excellent 
in gettering power. 
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[SOLUTION OF THE INVENTION] 

This invention is that which makes a lamination 
defect generating nucleus inside a crystal, and 
aims at the improvement in gettering power, by 
heat-treating to a silicon single crystal. The gist 
is in the manufacturing method of a gettering 
wafer which has a lamination defect generating 
nucleus in the inside of the wafer characterized 
by cooling with the cooling rate not more than 
more than -1 degree C /min-1000 degree C 
/min, from the temperature of 1250 or more- 
degree C 1420 degrees C or less by the inert 
atmosphere or the oxidative atmosphere after 
the silicon single crystal pulling by the 
Czochralski method. 
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[Effecting] 

although heat treatment atmosphere should just 
be inert gas atmosphere, since gas with high 
purity is obtained and helium and argon can 
make a contamination the minimum, they are 
more desirable Moreover the oxidizing 
atmosphere with the surface protection effect by 
the oxide film is also useable. About heat 
treatment temperature, if it is less than 125C 
degrees C, formation of a lamination defect 
generating nucleus will not be performed, but 
1250 degrees C or more are necessary. 
Moreover, in 1420 degrees C over which is the 
melting point of a silicon, a single crystal can be 
disengaged and it is unsuitable. 
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[0007] 

The holding time is required 5 minutes or more, 
and if it is less than the time, in order that the 
oxygen deposit made at the time of crystal 
production may not dissolve completely, it 
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comes to be dependent on the pulling creation 
conditions of a crystal of formation of a 
lamination defect generating nucleus, and a 
nucleation becomes unstable. As for a cooling 
rate, the range of -1 degrees C /min - -1000 
degrees C /min has much generation of a 
lamination defect generating nucleus, and the 
lamination defect generating nucleus of a 
density required for a gettering is not obtained 
out of this range. Although a lamination defect 
generating nucleus generates even when a 
cooling rate is larger than -1000 degrees C 
/min, when cooling initiation temperature is 
1350 degrees C or more, if cooling is too early, 
slip transition will go into a crystal and trouble 
will be caused at the time of device 
manufacture. Moreover, in order to avoid this 
slip transition generation, it is also possible to 
cool with a -1 degrees C /min to -10 degrees C 
/min late cooling rate immediately after cooling 
initiation, to cool with the early cooling rate 
beyond -10 degree C /min from 1300 degrees C 
or less which slip transition seldom generates, 
and to obtain a high density lamination defect 
generating nucleus. 
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[0008] 

What is sufficient is just to perform cooling to 
1000 degrees C or less, and it is desirable to 
cool to a room temperature as it is. When not 
cooling to 1000 degrees C or less, the 
lamination defect generating nucleus which 
generated at the time of cooling does not break 
again, and cannot obtain a high density 
lamination defect generating nucleus. Although 
a wafer is sufficient as the shape of the crystal 
at the time of heat treatment, it is also possible 
to heat-treat with an ingot before slicing a wafer, 
to slice after that, and to make a wafer. 
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Thus as a process which grows up a stacking 
fault from the made lamination defect 
generating nucleus, the usual heat treatment by 
the 900-11 00-degree C oxidizing atmosphere 
currently used is suitable. Moreover the wafer 
which heat-treated this invention can make a 
stacking fault generate also with heat treatment 
in 1 050-1 200-degree C nitrogen atmosphere. 
Substituting is also possible, if there are heat 
treatment which makes an above-mentioned 
stacking fault in a device manufacture process, 
and equivalent heat treatment, although it 
supplies to a process after performing heat 
treatment which grows up this stacking fault, 
when using the wafer which made the above- 
mentioned lamination defect generating nucleus 
for a device manufacture process. 
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[Example] 
Example 1 

19 ppma of oxygen concentration and the 16- 
ppma Czochralski method silicon single crystal 
were used. After having set as heat treatment 
which makes the generating nucleus of a 
stacking fault and performing in helium heat 
treatment for 120 minutes at 1390 degrees C, it 
cooled to the room temperature by -300 
degrees C /min. Furthermore it set as heat 
treatment which grows up a lamination defect 
generating nucleus, and heat treatment of for 
23 hours at 1100 degrees C was performed in 
nitrogen. In order to measure the stacking fault 
density inside this crystal, when the chemical 
etching was performed and the etch pit was 
measured by the light microscope, it is 
respectively 3.3x109. A piece / cm3 And 
2.5x109 A piece / cm3 The stacking fault was 
generating. When heat treatment which makes 
an above-mentioned lamination defect 
generating nucleus was lacked, the stacking 
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[0011] 

Example 2 

The Czochraiski method silicon single crystal 
of 19 ppma of oxygen concentration was used. 
After having set as heat treatment which makes 
the generating nucleus of a stacking fault and 
performing in helium 1390 degree C heat 
treatment for 120 minutes, it cooled to 1300 
degrees C by -1 degree C /min, and it cooled to 
the room temperature by -500 degrees C /min 
subsequently. In order to measure a stacking 
fault furthermore, when the chemical etching 
was performed and the etch pit was measured 
by the light microscope, it is 2.4x107. The 
stacking fault of a piece / cm3 observed. When 
heat treatment which makes the generating 
nucleus of an above-mentioned stacking fault 
was lacked, the stacking fault was not observed 
in the inside of a crystal. 
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[EFFECT OF THE INVENTION] 

If this invention is used as shown above, it will 
be enabled to provide the silicon wafer with the 
gettering power that could make the lamination 
defect generating nucleus to the inside of the 
wafer with high density, and it excelled in it after 
crystal production. 
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